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Abstract
This thesis is divided into five chapters. The first chapter describes the introduction about the hydroxylation of arenes and heteroarenes synthesis of parahydroxymandelic acid derivatives, resolution and biological activity. This chapter also describes some recent methods for the synthesis of 1,2-amino alcohols and regeneration of carbonyl compound from their C=N derivatives. The second chapter comprises the synthesis of hydroxy arenes as well as hydroxylation of nitrogen heterocycles. The third chapter consists of the design and synthesis of parahydroxymandelic acid derivatives, resolution and biological activity. The fourth chapter deals with the synthesis of 1,2-amino alcohols via epoxide ring opening by TMSN 3 in presence of FeCl 3 /H 2 N-NH 2 -H 2 O and with aqueous NH 3 . Whereas, the fifth chapter describes the development of new synthetic methodologies for the regeneration of carbonyl compounds from their C=N derivatives. CHAPTER I - Introduction and Present Status of the work Hydroxylation of Arenes and Heteroarenes The replacement of hydrogen on aromatic ring with a variety of substituents by electrophilic aromatic substitution is one of the most important processes in organic chemistry. Hydroxylation is an important reaction in organic synthesis for the industrial preparation of phenols. Hydroxylation of aromatics has received much attention as it is a challenging and attracting field of organic chemistry to prepare biologically active phenolic derivatives. Among heterocycles, nitrogen containing heterocyclic compounds include a large number of physiologically active substances many of their hydroxy derivatives are exhibiting considerable pharmacological activity. Moreover they are valuable synthones for a wide variety of practically useful chemicals. Chemical synthesis of such compounds is usually a multistep procedure requiring costly reagents. 
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Synthesis of Parahydroxymandelic Acids, Resolution and their Antimicrobial Activity Aromatic a- hydroxy acids and their derivatives are almost without exclusion biologically active compounds, or constituents there of, and display a range of physiological effects. Application of mandelic acids in the production of b- lactam antibiotics, some of the very diverse applications of mandelic acids are (precursors for) ligands in asymmetric catalysis, additives in cosmetics, corrosion inhibitors, detergent additives, antiplaque agents, additives in the molding of concrete, insect repellants, antifungal agents. With the growing interest in producing enantiopure substances, more attention is being paid to the problems of resolution. One of the most frequent means of obtaining enantiopure compounds on an industrial scale is still resolution via diastereomeric salts. The main problem of this type of enantiomer separation is the selection of the best resolving agent, solvent and the prediction of the efficiency of the resolution and the configuration of the enantiomer present in excess. Enantiopure derivatives of a- Methylbenzylamine (a- MBA) have proved to be valuable resolving agents and various carboxylic acids were resolved via their diastereomeric salts. R(-)parahydroxymandelic acid, commonly known as pisolithin B which is an antifungal antibiotic. It is isolated from the extracellular metabolite mixture of the mycorrhizal fungus pisolithus tinctorius. 
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Epoxide ring opening: In recent years, the promise of increased chemo regio- and stereoselectivity available via transition metal catalysis has led investigators to study the interactions of epoxides with various reagents and metal complexes, and a number of interesting and useful isomerisation reactions have been reported. Vicinal azidohydrins are potential precursors for 1,2-amino alcohols and often used in carbohydrate chemistry or in the chemistry of carbocyclic nucleosides are generally synthesized from epoxides by reaction with sodium azide or trimethylsilyl-azide (TMSN 3 ) under alkaline or acidic conditions. The reaction usually requires high temperature and long reaction times. This classical method is often accompanied by side reactions such as isomerisation, epimerisation and rearrangement induced by the acidic or alkaline conditions. Deprotection of C=N functionality: Functional group protection and deprotection strategies are essential for the target oriented synthesis. In organic synthesis carbonyl compounds can be protected as oximes, hydrazones, semicarbazones and tosylhydrazones. These derivatives of carbonyl compounds are highly crystalline and very useful for the characterization and purification of carbonyl compounds. CHAPTER II - Efficient and facile hydroxylation aromatics as well as nitrogen heterocyclic compounds Synthesis of phenols via electrophilic aromatic hydroxylation is very difficult reaction as oxygen electrophiles are very uncommon. Since oxygen does not bear a positive charge. Therefore hydroxylation of aromatics has received much attention as it is a challenging and attracting field of organic chemistry to prepare biologically active phenol derivatives. Phenolic compounds are known to act as poisons under certain conditions. The mechanism of toxicity of phenolic compounds such as phenol and 17b-Estradiol, is suggested to be the generation of superoxide radical during the reaction of the compounds with oxidative enzymes. Phenolic compounds that scavenge superoxide radical may be of potential therapeutic use as antioxidants. 
17b-Estradiol, Phenol, p-Chlorophenol, p-Eugenol, Isoeugenol, 3,4-Dimethylphenol, Quercetin etc - - have been used for disinfection and sedative treatment for pulpits in dental practice. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a65_figureNO3.jpg" \t "_blank​) 
Synthesis of heteroarenes which embraces the introduction of substituents into heteroarenes and formation of heterocyclic rings, is a rapidly developing area of organic chemistry. The interest in this field is created upon the search for new drugs and plant protecting agents. Among heterocycles, nitrogen containing heterocyclic compounds include a large number of physiologically active substances.Many of their hydroxy derivatives are exhibiting considerable pharmacological activity. Moreover, they are valuable synthones for a wide variety of practically useful chemicals. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a65_figureNO4.%3cbr%3eIn%20the%20present%20chapter%20a%20highly%20effective,%20efficient%20hydroxylating%20method%20has%20been%20developed%20for%20aromatics%20as%20well%20as%20heteroaromatics%20effording%20the%20corresponding%20phenols%20as%20well%20as%20hydroxyheteroaromatics%20in%20high%20yield.%3cbr%3e%3ca%20href=" \t "_blank​) 
CHAPTER III - Synthesis of Parahydroxymandelic Acids, Resolution and its Antimicrobial Activity Aromatic a- hydroxy acids and its derivatives are almost without exclusion of biologically active compounds, or constituents there of, and display a range of physiological effects. The multiple functionalities with in the molecule allow for a wide range of biochemical transformations to be carried out. Oxidation, reduction, condensation and substitution, thus explaining the biological activity. The reactivity is also one of the reasons that mandelic acids are valuable starting materials for the stereoselective syntheses of ligands in catalyst synthesis and precursors of natural compounds. One such example is the application of mandelic acids in the production of b- lactam antibiotics. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a65_figureNO6.jpg" \t "_blank​) Some of the very diverse applications of mandelic acids are (Precursors for) ligands in asymmetric catalysis, additives in cosmetics, corrosion inhibitors, detergent additives, antiplaque agents, additives in the molding of concrete, insect repellants, additive in electroplating, antifungal agents etc. Only a limited number of the synthetic methods rely on the asymmetric synthesis of just one enantiomer. Therefore, an efficient and stereoselective method for the synthesis of the aromatic a- hydroxy acid is a still open problem. Aromatic a- hydroxy acids having a parahydroxy aryl moiety occur as biologically active natural products like adrenaline, and are useful building blocks for the synthesis of drugs, intermediate for the synthesis of antibiotics and sympathomimetic amino alcohols. Precursors of 4-hydroxyphenylglycine. With the growing interest in producing enantiopure substances, more attention is being paid to the problems of resolution. One of the most frequent means of obtaining enantiopure compounds on an industrial scale is still resolution via diastereomeric salts. The main problem of this type of enantiomer separation are the selection of the best resolving agent, solvent and the prediction of the efficiency of the resolution and the configuration of the enantiomer present in excess in the precipitating diastereomeric salt. Resolution of racemic acid involves the formation of intermediate diastereomeric salts with a chiral base resolving agent. Enantiopure derivatives of a-methylbenzylamine (a- MBA) have proved to be valuable resolving agents and various carboxylic acids were resolved via their diastereomeric salts. Resolving reagent is the most important factor for achieving successful optical resolution. PART-A In the present chapter the hydroxyalkylation of electron rich aromatic system by taking phenols as starting material with glyoxylic acid in the presence of base and micelles and resolution of parahydroxymandelic acid analogues. An efficient and facile synthesis of para-hydroxy mandelic acid and its analogues from phenols. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a65_figureNO7.jpg" \t "_blank​) Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a65_figureNO8.jpg" \t "_blank​) PART-B : ANTIMICROBIAL ACTIVITY The chemical substances which act against the microorganisms are known as antimicrobial agents. The substances which act against bacteria are called antibacterial and which act against fungi is called anti-fungal agents. Antimicrobial agents can be prepared from both natural and synthetic compounds. The production of these synthetic agents is a lengthy and an expensive process. A series of glycolic and mandelic acid derivatives were synthesized and investigated for their factor Xa inhibitory activity. The analogues are highly potent and selective inhibitors against FXa. In a rabbit deep vein thrombosis model, these compounds showed significant antithrombotic effects (81%) inhibition of thrombus formation. All the racemic parahydroxymandelic acid analogues are resolved by using R(+)PEA. The present chapter deals with the antibacterial activity (Gram-positive as well as Gram-negative bacteria) is reported. Racemic parahydroxymandelic acid analogues show antibacterial activity against Eschericia Coli and pure enantiomeric forms of parahydroxymandelic acid analogues are tested against Gram-positive and Gram-negative bacteria. CHAPTER IV - Synthesis of 1,2-aminoalcohols via epoxide ring opening In recent years, the promise of increased chemo regio- and stereoselectivity available via transition metal catalysis has led investigators to study the interactions of epoxides with various reagents and metal complexes, and a number of interesting and useful isomerisation reactions have been reported. Epoxide can be ring opened by a variety of nucleophiles. These include oxygen compounds (water, alcohols, phenols), nitrogen compounds (amines and derivatives of amines, azide, isocyanate), acids (hydrogen halides, hydrogen cyanides, sulfonic acids and carboxylic acids), sulfur compounds. Epoxides are cyclic ethers that are highly reactive compounds known to undergo ring opening reactions. Ring opening can create various functional groups such as alcohols, diols, aldehydes, alkanes, alkenes and ketones a- hydroxyketones, and 1,2-aminoalcohols. The conversion of the ring to various groups relatively straight forward. Ring opening can occur either in neutral, basic or acidic solution. The insertion of an amino group into organic molecules via azide derivatives is an important process to produce nucleotides, aminosugars, b- aminoalcohols there is an increasing environmental pressure on chemists to synthesize compounds like 1,2-amino alcohols, which are biologically active. The present chapter describes the ring opening of epoxides with TMSN 3 / NaN 3 in the presence of FeCl 3 /H 2 N-NH 2 -H 2 O and epoxide ring opening with aqueous ammonia, for the synthesis of 1,2-amino alcohols. 1. Ring opening of epoxides with TMSN 3 / NaN 3 in the presence of Fe(III)Chloride and Hydrazine hydrate: An efficient route to 1,2-amino alcohols. 2. Ring opening of epoxides with aqueous Ammonia. An efficient route to 1,2-amino alcohols. 
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CHAPTER V - Regeneration of carbonyl compounds from their C=N derivatives During the course of work in the synthesis of various compounds the protection and deprotection of carbonyl compounds are required, the deprotection of hydrazones and oximes with known methods give low yields. Therefore, two new mild and efficient methods has been developed for the regeneration of carbonyl compounds and their results are described in this chapter. When a chemical reaction is to be carried out selectively at one reactive site in a multifunctional molecule, the other reactive sites must be temporarily blocked. Many protecting groups have been and are being developed for this purpose. Functional group protection and deprotection strategies are essential for the target oriented synthesis. In organic chemistry, carbonyl compounds can be protected as oximes, hydrazones semicarbazones and tosylhydrazones oximes are particularly useful as protecting groups because of their stability. In recent years extensive work on regeneration of carbonyl compounds has been carried out and it is classified as hydrolytic, reductive and oxidative cleavage. More recently non classical methods such as solid support, biocatalytic and microwave irradiated have also been reported for the regeneration of carbonyl compounds. In recent years numerous methods have been known for the cleavage of C=N bond, most of this methods have been limitation such as use of heavy metal based expensive catalyst, tedious work up moreover, most of the procedures use heavy metal (Pb +4 fs24 , Cr +5 fs24 , Ce +4 fs24 , Th +3 fs24 , Tu +3 fs24 ) based catalyst and excess of solvent which are detrimental to environment. Thus in view of the above drawbacks, there is still intense need to develop new, mild, inexpensive, and facile procedures for the regeneration of carbonyl compounds from their C=N derivatives. In the present chapter two new mild and efficient methods have been described for the regeneration of carbonyl compounds from their C=N derivatives. 1. Ferrous sulphate promoted conversion of N,N-dimethylhydrazones and phenylhydrazones to carbonyl compounds. 
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2. A facile and efficient transformation of oximes and N,N-dimethyl-methylhydrazones into carbonyl compounds by cis-Potassium di-Oxalato di-Aquo Chromate(III) (POAC) and sodium iodide 
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